Antitumor efficacy of FK228, a novel histone deacetylase inhibitor, depends on the effect on expression of angiogenesis factors.
It has been recently demonstrated that histone deacetylase inhibitors inhibit angiogenesis, but their mechanism of action has not been characterized well. In this study, we examined the in vitro and in vivo effects of FK228 [(E)-(1S,4S,10S,21R)-7-[(Z)-ethylidene]-4,21-diisopropyl-2-oxa-12,13-dithia-5,8,20,23-tetraazabicyclo-[8,7,6]-tricos-16-ene-3,6,9,19,22-pentanone; FR901228, depsipeptide], an HDAC inhibitor, on the expression of angiogenesis factors in FK228-sensitive PC-3 prostate and FK228-resistant ACHN renal cancer cells. FK228 suppressed the expression of VEGF mRNA in PC-3 cells, but not in ACHN cells. FK228 also suppressed the expression of basic fibroblast growth factor (bFGF) mRNA in both PC-3 and ACHN cells. Under conditions of hypoxia, FK228 suppressed the expression of VEGF mRNA without modulating the expression of hypoxia-inducible factor-1 alpha mRNA in PC-3 cells. FK228 induced the highest acetylation of histone H3 and H4 in the P2 region of the VEGF promoter, which includes the hypoxia-inducible factor-1 alpha binding site that plays an important role in regulating the expression of VEGF gene. Moreover, FK228 reduced the amount of VEGF and bFGF protein, and their mRNA levels in PC-3 xenograft implanted in nude mice, but did not reduce them in ACHN xenograft. (i) FK228 showed a suppressive effect on the expression of angiogenesis factors, such as VEGF and bFGF, in PC-3 xenograft but not in ACHN xenograft, which suggests that the effect on the expression of angiogenesis factors is important for the antitumor efficacy of FK228; (ii) FK228 caused histone acetylation of the VEGF promoter regions, which may contribute to the suppression of VEGF gene expression.